Introduction
Negative symptoms and cognitive impairment are 2 of the most common dimensions in schizophrenia. More than 50% of patients with schizophrenia suffer from negative and/or cognitive symptoms 1 in the prodromal phase, 2 during psychosis 3 and even after the remission of positive symptoms. 4 In addition, negative and cognitive symptoms are strong predictors of the transition to psychosis in ultra-high-risk samples 5 and of poorer prognosis and functional outcome. 6 More specifically, evidence suggests that the early presence of negative symptoms is associated with a worse course, more psychotic episodes, and greater impairments in adaptive life skills. 7 The NIMH-MATRICS consensus statement on negative symptoms 6 suggested that persistent and clinically significant negative symptoms are a distinct and important therapeutic target. Unfortunately, although they are recognized as an important factor in schizophrenia, negative symptoms have received less attention in the literature than positive symptoms. 1 Moreover, first-and second-generation antipsychotic drugs have demonstrated limited efficacy on the improvement of negative symptoms 8 although promising new glutamatergic agents are being explored to target them. 9 Therefore, new treatment efforts should be focused on negative symptoms. 6 A recent meta-analysis performed by Wykes et al 10 reported data on the effectiveness of cognitive remediation on clinical symptoms in general but not on negative symptoms in particular. A closer inspection of the studies included in this meta-analysis and of studies published after the meta-analysis reveals inconsistent results. Despite using different modalities of cognitive remediation, some researchers found positive significant effects on negative symptoms. [11] [12] [13] However, other studies have not identified evidence supporting the efficacy of cognitive remediation on negative symptoms. [14] [15] [16] [17] [18] [19] [20] Most of the programs used in these clinical trials were not specifically designed to target improvements in negative symptoms but were focused on the amelioration of cognitive deficits and daily living.
However, most authors agree that the ultimate goal of any treatment is to improve the functional capacity and quality of life of patients. 10 According to the metaanalysis described above, 10 cognitive remediation is effective for improving functioning although the effect sizes obtained were small to medium. As with negative symptoms, functioning was included as a single construct in this meta-analysis. Therefore, we cannot conclude whether cognitive remediation is equally effective for different functional outcome domains, such as social functioning, vocational outcome, or self-care management. A closer review of the literature indicates that the most frequently studied functional domains were vocational and occupational outcome. The data reveal generally positive improvements regarding occupational outcome. 12, 17, 19, 21, 22 Social functioning has also been analyzed, but studies have produced more inconsistent results. Some studies report that cognitive remediation improved social functioning, 12, 13, 22, 23 whereas other studies report conflicting results. 14, 15 Less attention has been paid to other outcome domains, such as self-care management or family contact. To the best of our knowledge, only 1 study has directly addressed self-care management, and that study revealed nonsignificant improvements 18 According to the most recent meta-analyses, 10, 13, 24 the following factors predict treatment benefits: the number of hours of training, drill and practice plus strategy coaching; a combination of cognitive remediation with adjunctive psychiatric rehabilitation; and transfer techniques. A recent study 22 partially supported these findings in schizophrenia outpatients. In this study, patients who received cognitive rehabilitation with adjunctive treatment (ie, functional adaptation skills training) exhibited improved functional outcome compared with those who did not receive combined treatment. The Spanish REHACOP is a new generation multidimensional remediation program that includes the above-mentioned treatment approaches with a specific emphasis on the implementation of learned skills in activities of daily living in their real environment.
Factors that have not been related to treatment benefits include age, clinical symptoms, chlorpromazine equivalence, computer use, and inpatient/outpatient settings. However, there are a few hospital-based cognitive remediation studies with chronic schizophrenia inpatients in the literature. 17, 22, [25] [26] [27] [28] Of these, only 2 17, 18, 25, 26, 29, 30 simultaneously considered the impact of cognitive remediation on the clinical symptoms and specific domains of functional outcome, including work functioning 17, 25, 29, 30 and social competence. 30 Therefore, in this study, we aimed to evaluate the efficacy of cognitive remediation with REHACOP among inpatients with chronic schizophrenia. The primary targets of this study were negative symptoms and functional outcome, including specific domains such as self-care management, vocational outcome, family contact and social competence.
Methods

Participants
Eighty-four inpatients with schizophrenia were recruited from the Alava Psychiatric Hospital. To be included in the study, patients had to meet the diagnostic criteria for schizophrenia according to the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR). 31 Exclusion criteria included the following:
• evidence of alcohol or drug abuse in the last 30 days;
• previous history of a significant lack of consciousness;
• mental retardation; and • relevant neurological or medical conditions.
Ten days after admission, clinical, cognitive, and functional evaluations were performed. Then patients were randomly assigned to either the REHACOP group or the control group (see figure 1 ). Assignment to the program was performed using a computer-generated randomization list. Both groups received standard treatment, which included individual case management and medical reviews. All patients participated voluntarily and provided written informed consent to participate in the study. The study protocol was approved by the Ethics Committee at the Health Department of the Basque Mental Health System in Spain.
Measures
Clinical symptoms, neurocognitive performance, and functional outcome were assessed before and after treatment. Baseline assessments were performed at the hospital when patients were stable with respect to psychopathology and medication after intake. Post-treatment assessment was performed within the first week after the intervention was completed. All raters were blind to the treatment condition and had no other role in the project that would undermine the blinding.
Clinical Assessment
After admission to the hospital, patients completed a psychiatric interview and evaluation with the Spanish version 32 of the Positive and Negative Syndrome Scale (PANSS), 33 which was scored using a 5-factor model. The 5 components were as follows: positive, negative, disorganization, excitement, and emotional distress (see Van der Gaag et al 2006 34 for details). The Premorbid
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Adjustment Scale was administered to obtain a measure of clinical premorbid adjustment. Insight was evaluated with the Schedule for the Assessment of Insight. 35 After the training period, interrater reliability coefficients were obtained for the clinical scales (ICC ranged from 0.83 for clinical global impression [CGI] scale to 0.91 for PANSS).
Cognitive Evaluation
The evaluation of cognitive functioning included tests to assess processing speed, working memory, verbal learning and memory, verbal fluency, and executive functioning. All cognitive measures were converted into Z-scores, and the sign of some measures was adjusted so that higher scores indicated better performance. All composite cognitive domains obtained an acceptable internal consistency. Processing speed (Cronbach's α = .76) was obtained from the Stroop-color test, 36 Trail Making Test-A, 37 and Symbol Digit (Wechsler General Intelligence Scale [WAIS-III]). 38 For learning and verbal memory, authors included learning and long-term recall from the Hopkins Verbal Learning Test 39 (Cronbach's α = .86). Working memory (Cronbach's α = .73) was assessed using Digit Forward and Digit Backwards from WAIS-III. 38 Executive functioning (Cronbach's α = .75) was measured with the Stroop test 36 (word-color and interference scores), and verbal fluency (Cronbach's α = .78) was measured with the Semantic and Phonological Fluency Subtests from the Barcelona Test. 40 The Accentuation Reading Test, Test de Acentuación de Palabras (TAP), 41 which is the Spanish version of the National Adult Reading Test, was also administered to obtain an estimation of each patient's premorbid abilities.
Functional Outcome
Functional disability was assessed with the Global Assessment of Functioning (GAF) scale, 42 the CGI scale, 43 and the Disability Assessment Schedule scale from World Health Organization (DAS-WHO). 44 The 4 functional disability characteristic indicators offered by the DAS-WHO were analyzed. These indicators are selfcare management, social competence, vocational outcomes, and family contact.
Intervention
Developed by Ojeda and Peña in 2007, 45 the REHACOP program is the first Spanish cognitive remediation program specifically designed for patients with psychosis and schizophrenia. REHACOP is a structured program based on paper-pencil tasks and uses the principles of restoration, compensation, and optimization. Training procedures gradually increase the level of cognitive effort and demand. REHACOP trains patients in traditionally impaired cognitive domains such as attention, memory, processing speed, language, and executive functioning. Additionally, the program includes 3 units related to functional outcome treatment: social skills training, activities of daily living, and psychoeducation. Patients' relatives also take part in psychoeducation groups that provide family members with a better understanding of the illness, ways to cope with symptoms, the ability to identify early signs of relapse, and information about available clinical and social resources.
The REHACOP includes tasks hierarchically organized into 3 levels of difficulty and subtypes of abilities. Once a basic cognitive strategy has been trained and well acquired, the therapist moves on to the next level. Feedback is provided in each session after the tasks are completed. Each task includes fixed instructions for the therapist to be read to the patients, verbal and visual materials, and the patient's response sheet for the answers. The program also provides the therapist with a solution sheet for tasks with nonopen responses to facilitate quick correction and interpretation. In addition, patients are required to put the obtained benefits into practice with homework activities. The format of the program allows for both individual and group administration (5-8 patients per group).
In this study, the REHACOP group attended 90-min sessions at least 3 days per week. Over 3 months, patients are supposed to integrate the learning experience, practice in a real-life context, and bring to the sessions feedback about possible new difficulties that must be faced. In this study, REHACOP groups were led by a trained neuropsychologist although the program's highly structured design, instructions, and materials could allow its administration by other trained professionals.
The control group received standard treatment and participated in group activities including drawing, reading the daily news, and constructing objects using different materials (such as paper or wood). These activities were accomplished in a group format and with the same frequency as the implementation of REHACOP.
Data Analysis
The normality of the data was tested with the Kolmogorov-Smirnov Test. All variables resembled the normal distribution, with the exception of CGI, which was log-transformed for further analysis. Raw scores are presented for all variables. The χ 2 test was used to analyze any differences in gender between the 2 groups, and ANOVA tests were used to analyze differences in sociodemographic or clinical variables at baseline.
Repeated measures of multiple analysis of variance (MANOVA) was performed for clinical, cognitive, and functional variables with group (REHACOP vs control group) as the between-subject factor and time (pretreatment and posttreatment) as the within-group factor. The main effects of time (longitudinal dimension), group (cross-sectional dimension), and time × group (interaction effect) were examined. Regression analyses were performed to analyze the predictors of functional changes. The significance level was set at 0.05. All tests were 2-tailed.
Results
Sociodemographic Characteristics of the Groups
The sociodemographic characteristics of the REHACOP group and the control group are shown in table 1. The general sample was a group of patients with chronic schizophrenia with severe clinical symptomatology and a high number of previous hospitalizations. The differences between the groups were analyzed to confirm the success of the randomization. There were no significant differences between the groups in any of the sociodemographic characteristics studied. Both groups were equivalent in terms of age, gender distribution, marital status, occupation, education, premorbid adjustment, and premorbid intelligence quotient. There were no significant differences in other clinical characteristics, such as age at onset, number of previous hospitalizations, schizophrenia diagnosis or alcohol, and tobacco consumption. The dose of antipsychotic medication (mg/day of chlorpromazine equivalents) was also equivalent at both baseline (F = 0.54, P = .61) and follow-up (F = 3.83, P = .06). 
Cognitive Changes in the REHACOP and Control Groups After the Intervention
The pattern of cognitive severity at baseline was similar for both groups (see table 2 ). However, the REHACOP group improved significantly compared with the control group, according to the significant group × time interactions for processing speed, working memory, verbal learning and memory, verbal fluency, and executive functioning. The effect size of these changes fell mostly in the medium range, with the exception of verbal learning and memory and working memory, which exhibited a large effect (d = 0.88).
Clinical Changes in the REHACOP and Control Groups After the Intervention
As observed in table 3, both groups exhibited a similar pattern of clinical symptom severity at baseline and a general improvement in clinical measures. However, the REHACOP group improved significantly more than the control group according to the significant group × time interactions for negative symptoms, disorganization symptoms, emotional distress, and the PANSS total score. The effect size of these changes fell mostly in the medium range (negative symptoms d = 0.48, disorganization d = 0.58, emotional distress d = 0.47, and PANSS total score d = 0.50). However, group × time interactions for CGI scores were not significant. Finally, although it was not significant, there was a trend toward significance in insight.
As previously mentioned, we reported data for negative symptoms according to the meta-analysis of Van der Gaag et al. 34 However, to make our results easier to compare with that of other studies that used the conventional PANSS scores (positive, negative, and general psychopathology) and to make possible future meta-analyses, we decided to provide results according to the negative symptom scale (items N1 to N7). The REHACOP group exhibited reduced negative symptoms from 26.08 (SD = 12.37) at baseline to 20.94 (SD = 10.56) after treatment, whereas the control group exhibited a reduction in negative symptoms from 23.74 (SD = 9.57) to 21.63 (SD = 10.24). The interaction effect was significant (F = 5.30, P < .05), with Cohen's effect size falling in the medium range (d = 0.51).
Functional Outcome Changes in the REHACOP and Control Groups After the Intervention
Both groups exhibited a similar pattern of functional outcomes at baseline, with a general pattern of improvement over the treatment period (see table 4 ). The repeated measures of MANOVA revealed significant group × time interactions in GAF and DAS-WHO, suggesting that the REHACOP group exhibited a significantly larger improvement after treatment than did the control group. For example, the REHACOP group's improvement in GAF was twice the improvement obtained by the control group. The effect size for GAF was d = 0.61, and the total score for DAS-WHO was d = 0.57.
A closer inspection of the DAS-WHO specific domains revealed significant group × time interactions in vocational outcomes (d = 0.47), family contact (d = 0.50), and social competence (d = 0.56). However, the results for self-care management did not reach statistical significance. 
Predictors of Change in Functional Outcome
The baseline level of medication and the symptom severity did not correlate with the degree to which patients improved with REHACOP. Changes in negative symptoms (B = −0.58, P < .001) and the total cognitive score (B = −0.36, P < .05) predicted changes in GAF scores in the REHACOP group, whereas different predictors emerged in the control group. Only changes in negative symptoms (B = −0.45, P < .001) predicted changes in GAF scores among patients in the control group. Changes in negative symptoms (B = 0.62, P < .001) predicted changes in CGI among patients in the control group, whereas changes in negative symptoms (B = 0.67, P < .001) and cognition (B = 0.39, P < .01) predicted changes in CGI scores in the REHACOP group. Finally, negative symptoms (B = −0.60, P < .001) and cognition (B = −0.36, P < .01) predicted changes in DAS-WHO scores in the REHACOP group. Only changes in negative symptoms (B = −0.45, P < .001) predicted changes in DAS-WHO scores among patients in the control group.
Discussion
In this hospital-based study, patients with chronic schizophrenia undergoing cognitive remediation with REHACOP experienced improvements in neurocognition, clinical symptoms, and functional outcomes. Moreover, improvements in cognition and negative symptoms predicted the changes in functional outcome in the REHACOP group but not in the control group. This general improvement cannot be explained by increased professional attention, differences in medication, or other sample characteristics such as chronicity or clinical profile. The improvements cannot be attributed to the number of hours of exposure to treatment, because both groups received equivalent treatment time, or to group vs individual interventions, because both formats were alike. The improvement in cognition is consistent with the findings of previous studies. 10, 24 One major finding is that REHACOP significantly reduced patients' negative symptoms. These results support some previous studies that indicated improvements in negative symptoms [11] [12] [13] 28, 46 but contradict others. [14] [15] [16] [17] [18] [19] [20] It is difficult to identify a clear reason for these inconsistent results due to the enormous methodological heterogeneity. McGurk et al 24 indicated that only cognitive remediation programs that provide positive learning experiences to bolster self-esteem and perceived self-efficacy have beneficial effects on symptom improvement. Grant and Beck 47 supported this idea by demonstrating that cognitive impairment imposes discouraging life experiences on patients. These experiences may lead them to perceive negative expectancies and develop defeatist beliefs, especially among patients with schizophrenia. REHACOP exhibits several characteristics that can provide patients with positive learning experiences, which at least partially explains its benefits in altering negative symptoms. These characteristics include hierarchically organized exercises, positive feedback, and the use of homework to support the transfer of learned strategies to daily life activities. Patients may feel themselves to be more capable of overcoming daily problems caused by cognitive impairments. As a result, patients may be more encouraged to take part in activities that they tended to avoid previously, improving negative symptomatology.
Unexpectedly, the REHACOP intervention was an effective tool for improving other clinical symptoms, namely emotional distress and disorganization symptoms. Very few prior studies have identified a significant improvement in disorganization symptoms. 17, 19, 28 In addition, contrary to previous studies that reported data on emotional distress, 17, 18 we observed significant improvements in emotional distress symptoms. Group support, positive feedback, the involvement of family members in the patients' treatment, and the improvements in other areas may account for these positive results in emotional distress. However, REHACOP did not produce significant improvements in positive symptoms, excitement, or insight. These results are consistent with that of many similar studies. 14, 16, 17, 19, 20, 25 Consistent with previous articles, 10 the improvement in functional outcome in the experimental group was significantly greater than in the control group. Likewise, the intervention with the REHACOP program enabled patients to obtain unexpectedly higher values on some assessment scales. In fact, unlike other studies, 23 participants in this trial improved twice as much as the control group in general functioning (GAF). The benefit of the cognitive remediation intervention in this study could be reinforced by the inclusion of strategy learning and transfer techniques and through combination with treatment as usual. These results are similar to the benefits obtained by Bowie et al 22 in a recent study that combined cognitive remediation with functional skills.
Because functional outcome consists of many different domains, it is useful to discriminate in greater detail the obtained information on functional disability. Observed improvements in vocational outcomes in our study are consistent with most of the previous studies published in this field. 12, 17, 19, 21 Contrary to the methodology of our study, however, most other groups have combined cognitive remediation with various types of vocational rehabilitation in the experimental group. Despite the absence of vocational rehabilitation, REHACOP was effective. Only one of the mentioned studies 12 did not combine cognitive remediation with vocational rehabilitation but exhibited positive results. Similar to our study, Eack et al 12 trained their patients in various cognitive domains and social skills. In both studies, learned strategies were generalized to patients' daily living using homework, and therapists provided patients with positive feedback. Therefore, we may hypothesize that the mentioned characteristics play an important role in the improvement of vocational outcome.
However, the efficacy of cognitive remediation in improving social competence has been inconsistent. REHACOP improved patients' social competence as previous studies have reported. 12, 22, 23 Studies that have not identified positive changes in social competence 14, 15, 18, 20 have some features in common; most were administered individually, and none included social skills or daily life activities. Therefore, the inclusion of social skill training and working with other patients simultaneously with feedback from both the therapist and colleagues is a key factor for improving social competence.
Consistent with previous findings, 18 the REHACOP group did not significantly improve in self-care management compared with the control group. However, the degree of improvement was reduced, and the baseline status of the groups in self-care (good enough) could have introduced a ceiling effect. Unfortunately, none of the reviewed studies have reported data on family contact, so very little is known about this functional domain. However, the family involvement in the rehabilitation process benefits the patients' recovery, and it seems reasonable to think that good management of the family intervention can contribute to the patients' general status.
Despite these promising findings, this study has several limitations. First, we did not assess social cognition. At the beginning of the study, REHACOP did not yet include a social cognition-training unit. A social cognition unit has just been recently added to REHACOP, and we hope to present our results in future studies. Second, the study lacks measures of subjective quality of life, and it is important to know whether REHACOP exhibits a significant influence on patients' self-esteem. Unfortunately, we did not include any of these variables in the first study protocol. Future studies should note the effect of rehabilitation on these factors. The clinical profile of the sample must also be considered. The severity of the clinical profile does not seem to be a relevant factor for improvement during cognitive rehabilitation.
